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PROBLEM TO BE SOLVED: To suppress a torque ripple while a reluctance 
torque by an auxiliary pole is obtained, by a method wherein magnetic gaps 
are formed between a permanent magnet and auxiliary pole parts adjacent 
to the permanent magnet in a circumferential direction. 
SOLUTION: Magnetic gaps 1 4 are formed between a permanent magnet 9 
and auxiliary pole parts adjacent to the permanent magnet 9 in a 

circumferential direction to relieve the change of a magnetic flux s 
distribution. Bridge parts 1 7 are formed between a pole piece part 1 5 and 
auxiliary poles 16 on the surface of a rotor by the gaps 14. and certain 
distances are provided between the pole piece part 15 and the auxiliary 
poles 16. Therefore, the change of a magnetic flux distribution which is 
more gentle than that of a conventional constitution is obtained, so that a 
cogging torque and a torque ripple can be suppressed. Further, if a dynamo- 
electric machine rotates in one direction only, the magnetic gap 14 may be 
formed on the one end in the circumferential direction of a permanent 
magnet 9. Moreover, if the similar gaps 14 are formed between the auxiliary 
pole parts and the arc-shaped or trapezoidal permanent magnets 9, the 
similar effect can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the stator which is characterized by providing the following and which gave the coil to the stator core, and two or more 
permanent magnet insertion which forms the pole piece section in a stator side through the auxiliary magnetic pole section in 
between — a hole — annular — forming — and this permanent magnet insertion — the permanent magnet rotation electrical 
machinery which consisted of rotators which embedded the permanent magnet at the hole, and has arranged the aforementioned 
rotator with a rotation opening to the aforementioned stator further The aforementioned permanent magnet. An opening magnetic 
between the aforementioned auxiliary magnetic pole sections which adjoined the aforementioned permanent magnet at the hoop 
direction. 

[Claim 2] permanent magnet rotation electrical machinery according to claim 1 — setting — the aforementioned permanent 
magnet insertion — the permanent magnet rotation electrical machinery characterized by having established the crevice in the 
bottom of a hole and having arranged the aforementioned permanent magnet to this crevice 

[Claim 3] Permanent magnet rotation electrical machinery characterized by having arranged the non-magnetic material to the 
aforementioned opening in permanent magnet rotation electrical machinery according to claim 1 or 2. 

[Claim 4] Permanent magnet rotation electrical machinery characterized by making hoop-direction width of face of the field by 
the side of the stator of the aforementioned opening larger than the hoop-direction width of face of the field by the side of the 
wastepaper constant child of this opening in permanent magnet rotation electrical machinery according to claim 1 to 3. 
[Claim 5] It is the permanent magnet rotation electrical machinery characterized by the hoop-direction cross section of the 
aforementioned opening being a triangle-like in permanent magnet rotation electrical machinery according to claim 4. 
[Claim 6] It is the permanent magnet rotation electrical machinery which the aforementioned pole piece section is connected to 
the aforementioned auxiliary magnetic pole through the bridge section in permanent magnet rotation electrical machinery 
according to claim 1 to 5, and is characterized by the stator side front face of the aforementioned bridge section and an opening 
side front face being abbreviation parallel. 

[Claim 7] It is the permanent magnet rotation electrical machinery characterized by forming so that the aforementioned bridge 
section may be extended at right angles to the inclined plane of the aforementioned opening in permanent magnet rotation 
electrical machinery according to claim 6. 

[Claim 8] Permanent magnet rotation electrical machinery characterized by providing the following. The stator which gave the coil 
to the stator core, two or more permanent magnet insertion which forms the pole piece section in a stator side through the 
auxiliary magnetic pole section in between — a hole — annular — forming — and this permanent magnet insertion — the 
permanent magnet rotation electrical machinery which consisted of rotators which embedded the permanent magnet at the hole, 
and has arranged the aforementioned rotator with a rotation opening to the aforementioned stator further — setting — an 
opening magnetic between the aforementioned pole piece section and the aforementioned auxiliary magnetic pole section 
[Claim 9] It is the permanent magnet rotation electrical machinery characterized by the aforementioned opening touching the 
hoop-direction edge of the field by the side of the stator of the aforementioned permanent magnet in permanent magnet rotation 
electrical machinery according to claim 8. 

[Claim 10] It is the permanent magnet rotation electrical machinery characterized by having extended the aforementioned 
opening inside the aforementioned permanent magnet in permanent magnet rotation electrical machinery according to claim 9. 
[Claim 11] It is the permanent magnet rotation electrical machinery characterized by having extended the aforementioned 
opening in the shape of a rectangle inside the aforementioned permanent magnet in permanent magnet rotation electrical 
machinery according to claim 9. 

[Claim 12] A hole is formed annularly. the stator which gave the coil to the stator core, and two or more permanent magnet 
insertion which forms the pole piece section in a stator side through the auxiliary magnetic pole section in between — In the 
permanent magnet rotation electrical machinery which consisted of rotators which embedded the permanent magnet at the hole, 
and has arranged the aforementioned rotator with a rotation opening to the aforementioned stator further and this permanent 
magnet insertion — Permanent magnet rotation electrical machinery characterized by having prepared the magnetic opening 
between the aforementioned pole piece section and the aforementioned auxiliary magnetic pole section, and making the 
aforementioned pole piece section fix to the aforementioned auxiliary magnetic pole section by nonmagnetic pole piece supporter 
material. 

[Claim 13] It is the permanent magnet rotation electrical machinery characterized by inserting the aforementioned pole piece 
supporter material from the shape of a typeface of KO, and both the shafts of the aforementioned rotor core in permanent 
magnet rotation electrical machinery according to claim 1 2. 

[Claim 14] A hole is formed annularly. the stator which gave the coil to the stator core, and two or more permanent magnet 
insertion which forms the pole piece section in a stator side through the auxiliary magnetic pole section in between — In the 
permanent magnet rotation electrical machinery which consisted of rotators which embedded the permanent magnet at the hole, 
and has arranged the aforementioned rotator with a rotation opening to the aforementioned stator further and this permanent 
magnet insertion — Prepare a magnetic opening between the aforementioned pole piece section and the aforementioned auxiliary 
magnetic pole section, and the permanent magnet supporter material which combined the magnetic material and the non- 
magnetic material between the aforementioned pole piece section and the aforementioned permanent magnet is arranged. And 
permanent magnet rotation electrical machinery characterized by having arranged the aforementioned magnetic material of the 
aforementioned permanent magnet supporter material between the aforementioned pole piece section and the aforementioned 
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permanent magnet, and making the aforementioned non-magnetic material engage with the aforementioned auxiliary magnetic 
pole section. 

[Claim 15] Permanent magnet rotation electrical machinery characterized by having arranged the non-magnetic material to the 
aforementioned opening in permanent magnet rotation electrical machinery according to claim 8 to 14. 

[Claim 16] It is the permanent magnet rotation electrical machinery characterized by the hoop-direction width of face of the 
aforementioned permanent magnet being smaller than the hoop-direction width of face of the aforementioned auxiliary magnetic 
pole section in permanent magnet rotation electrical machinery according to claim 1 to 15. 

[Claim 17] The electric vehicles driven with permanent magnet rotation electrical machinery according to claim 1 to 16. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electric vehicles which used rotation electrical 
machinery and rotation electrical machinery, especially relates to the electric vehicles using the permanent magnet rotation 
electrical machinery using the permanent magnet as a magnetic-flux generating means, and permanent magnet rotation electrical 
machinery. 
[0002] 

[Description of the Prior Art] The permanent magnet rotation electrical machinery which used the permanent magnet for the 
magnetic field generating means of a rotator is conventionally used as a kind of rotation electrical machinery. 
[0003] As conventional permanent magnet rotation electrical machinery, there are some which juxtaposed two or more 
permanent magnets and were fixed to the front face of a rotator so that surface magnet structure, i.e., an adjoining permanent 
magnet, may serve as reversed polarity at a hoop direction. 

[0004] However, the permanent magnet rotator of the permanent magnet embedded structure which the thing of surface magnet 
structure inserted the permanent magnet in the hole extended to the shaft orientations in a rotator since possibility that a 
permanent magnet will exfoliate with a centrifugal force at the time of high-speed rotation is high, and was fixed is indicated by 
JP.5-76146.A. 

[0005] Moreover, what formed the opening in the periphery of a rotator from the end face of each permanent magnet which 
installed the composition in the case of giving a skew to the rotator of a permanent magnet embedded structure in the interior of 
a rotator for the purpose of making it simple is indicated by JP.5-236687.A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technology, there is a problem that 
it is incompatible with acquiring the reluctance torque by the auxiliary magnetic pole in reduction of cogging torque or torque 
throb (both are hereafter called "torque throb" collectively). 

[0007] Reluctance torque can be acquired by using the rotator member between the adjoining permanent magnets as an auxiliary 
magnetic pole, and controlling the synthetic vector of the armature magnetomotive force of a stator by the rotator of a 
permanent magnet embedded structure to turn to a hand-of-cut side from the center position of this auxiliary magnetic pole. 
This reluctance torque is added to the main torque by the permanent magnet, increases the total torque of rotation electrical 
machinery, and raises efficiency. 

[0008] On the other hand, in order to use the permanent magnet which has always generated magnetic flux irrespective of the 
existence of energization in permanent magnet rotation electrical machinery, a rotator always receives the force according to the 
physical relationship of a permanent magnet and the stator salient pole section, and the force changes in throb at the time of 
rotation. It serves as torque throb and appears. This bars smooth rotation of a rotator and produces the problem that operation 
stabilized as rotation electrical machinery cannot be obtained. 

[0009] Since it has the auxiliary magnetic pole, although it is possible to acquire reluctance torque, since the distance of a 
permanent magnet and an auxiliary magnetic pole is minute to a hoop direction, the abrupt change of a flux density distribution 
there appears, and torque throb produces the permanent magnet rotator indicated by JP, 5-761 46.A. 

[0010] Although it becomes loose [ the permanent magnet rotation electrical machinery currently indicated by JP.5-236687.A ] 
flux density distribution changing between the permanent magnets which adjoined each other that the opening is prepared 
between permanent magnets or by filling up with the adhesive filler which becomes an opening from non-magnetic material and it 
is hard to generate cogging torque or torque throb, since this opening or filler does not achieve the duty of an auxiliary magnetic 
pole, reluctance torque cannot be acquired. 

[0011] this invention aims at offering the permanent magnet rotation electrical machinery which can suppress torque throb, and 
the electric vehicles using it. acquiring the reluctance torque by the auxiliary magnetic pole in view of the above-mentioned 
situation. 
[0012] 

[Means for Solving the Problem] A hole is formed annularly. the stator by which invention according to claim 1 gave the coil to 
the stator core, and two or more permanent magnet insertion which forms the pole piece section in a stator side through the 
auxiliary magnetic pole section in between — In the permanent magnet rotation electrical machinery which consisted of rotators 
which embedded the permanent magnet at the hole, and has arranged the aforementioned rotator with a rotation opening to the 
aforementioned stator further and this permanent magnet insertion — It is characterized by preparing a magnetic opening 
between the aforementioned permanent magnet and the aforementioned auxiliary magnetic pole section which adjoined the 
aforementioned permanent magnet at the hoop direction. 

[0013] This magnetic opening makes loose flux density distribution change between the permanent magnet in the hoop direction 
of a rotator, and an auxiliary magnetic pole, and decreases torque throb. Therefore, this opening may be mere space, and may be 
arranged or filled up with a non-magnetic material. 

[0014] moreover, this opening — the ends of a permanent magnet — you may be — moreover, the hand of cut of rotation 
electrical machinery and its use — the hoop direction of a permanent magnet — either — you may be only in an end 
[0015] However, by preparing the above-mentioned opening in the hoop-direction edge of a permanent magnet, positioning of a 
magnet may become unstable at the time of high-speed rotation etc. then — being according to claim 2 — like — the 
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aforementioned permanent magnet insertion — it is possible to establish a crevice in the bottom of a hole, and to arrange the 
aforementioned permanent magnet to this crevice, or to position a permanent magnet by the thing [ arranging a non-magnetic 
material ] according to claim 3 to the aforementioned opening like 

[0016] Moreover, if flux density distribution change to a stator is made loose, since it is sufficient for the aforementioned opening, 
it can also assist an operation of an auxiliary magnetic pole by changing the configuration. That is, a thing [ constituting so that 
hoop-direction width of face of the field by the side of the stator of the aforementioned opening may be made larger than the 
hoop-direction width of face of the field by the side of the wastepaper constant child of this opening or the magnetic flux of an 
auxiliary magnetic pole may tend to go a permanent magnet around like by / according to claim 5 / constituting the hoop- 
direction cross section of the aforementioned opening like so that it may become triangle-like ] according to claim 4 is also 
possible, and more reluctance torque can be acquired. 

[0017] Furthermore, it is possible to suppress the magnetic flux according to claim 6 which the aforementioned pole piece 
is connected to the aforementioned auxiliary magnetic pole through [ like ] the bridge section, and forms a stator side front-face 
side [ of the aforementioned bridge section ] and opening side front face in abbreviation parallel, or is revealed to the auxiliary 
magnetic pole from the member by the side of the stator of a permanent magnet to an opening by [ according to claim 7 ] 
forming so that it may be extended by the aforementioned bridge section at right angles to the inclined plane of the 
aforementioned opening like. 

[0018] Especially according to invention according to claim 7. the centrifugal force concerning a permanent magnet can be 
supported according to the hauling force of the bridge section, and the permanent magnet rotation electrical machinery more 
which can be rotated high-speed can be offered. 

[0019] A hole is formed annulariy. the stator by which invention according to claim 8 gave the coil to the stator core, and two or 
more permanent magnet insertion which forms the pole piece section in a stator side through the auxiliary magnetic pole section 
in between — and this permanent magnet insertion — it consists of rotators which embedded the permanent magnet at the hole, 
and is characterized by preparing a magnetic opening between the aforementioned pole piece section and the aforementioned 
auxiliary magnetic pole section in the permanent magnet rotation electrical machinery which has arranged the aforementioned 
rotator with a rotation opening to the aforementioned stator further 

[0020] Like [ this magnetic opening ] invention according to claim 1, flux density distribution change between the permanent 
magnet in the hoop direction of a rotator and an auxiliary magnetic pole is made loose, and torque throb is decreased. 
[0021] Moreover, a thing [ suppressing the magnetic flux according to claim 10 which reveals the aforementioned opening to the 
auxiliary magnetic pole section from the field by the side of the stator of a permanent magnet by / according to claim 1 1 / 
forming the aforementioned opening like so that it may be extended in the shape of a rectangle inside the aforementioned 
permanent magnet so that it may be extended inside the aforementioned permanent magnet like ] according to claim 9 is possible 
so that the hoop-direction edge of the field by the side of the stator of the aforementioned permanent magnet may be touched in 
the aforementioned opening like. 

[0022] However, in inner rotor type rotation electrical machinery, preparing an opening in the pole piece section in the stator side 
of a permanent magnet may hurt the bearing power to the centrifugal force to a permanent magnet at the time of high-speed 
rotation. 

[0023] Then, the stator according to claim 12 which gave the coil to the stator core like, A hole is formed annulariy. two or more 
permanent magnet insertion which forms the pole piece section in a stator side through the auxiliary magnetic pole section in 
between — In the permanent magnet rotation electrical machinery which consisted of rotators which embedded the permanent 
magnet at the hole, and has arranged the aforementioned rotator with a rotation opening to the aforementioned stator further 
and this permanent magnet insertion — Like a publication to preparing a magnetic opening between the aforementioned pole 
piece section and the aforementioned auxiliary magnetic pole section, and making the aforementioned pole piece section fix to 
the aforementioned auxiliary magnetic pole section by nonmagnetic pole piece supporter material, or a claim 1 3 By being inserted 
from the shape of a typeface of KO, and both the shafts of the aforementioned rotor core, the aforementioned pole piece 
supporter material can support the centrifugal force of the permanent magnet concerning the pole piece section in the auxiliary 
magnetic pole section. 

[0024] Moreover, the stator according to claim 14 which gave the coil to the stator core like, A hole is formed annulariy. two or 
more permanent magnet insertion which forms the pole piece section in a stator side through the auxiliary magnetic pole section 
in between — In the permanent magnet rotation electrical machinery which consisted of rotators which embedded the permanent 
magnet at the hole, and has arranged the aforementioned rotator with a rotation opening to the aforementioned stator further 
and this permanent magnet insertion — Prepare a magnetic opening between the aforementioned pole piece section and the 
aforementioned auxiliary magnetic pole section, and the permanent magnet supporter material which combined the magnetic 
material and the non-magnetic material between the aforementioned pole piece section and the aforementioned permanent 
magnet is arranged. And the bearing power to the centrifugal force which a permanent magnet receives similarly can be made to 
increase also by arranging the aforementioned magnetic material of the aforementioned permanent magnet supporter material 
between the aforementioned pole piece section and the aforementioned permanent magnet, and making the aforementioned non- 
magnetic material engage with the aforementioned auxiliary magnetic pole section. 

[0025] Furthermore, the bearing power to the centrifugal force which a permanent magnet receives can be made to increase like 
also by [ according to claim 15 ] arranging a non-magnetic material to the aforementioned opening. 

[0026] Moreover, the centrifugal force concerning a permanent magnet is [ like ] effectively mitigable also by [ according to claim 
16 ] making hoop-direction width of face of the aforementioned permanent magnet smaller than the hoop-direction width of face 
of the aforementioned auxiliary magnetic pole section. 

[0027] Invention according to claim 17 is electric vehicles driven with a claim 1 or permanent magnet rotation electrical 
machinery according to claim 16, and can offer electric vehicles with the stable driving gear with little cogging torque. 
[0028] In addition, even if the above-mentioned rotation electrical machinery is which thing of a generator and a motor, an inner 
rotor and an outer rotor, a rotated type and a linear type, a concentrated winding, and distribution volume stator structure, it can 
apply this invention. 

[0029] Moreover, invention of all above is not dependent on the configuration of a permanent magnet, and anythings can apply a 

rectangular parallelepiped, an arc form, a trapezoid, etc., and it does the same effect so. 

[0030] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in detail using drawing. 

[0031] Drawing 1 shows the hoop-direction cross section of the permanent magnet rotation electrical machinery of the inner 
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rotor type concentrated-winding stator structure which is 1 operation gestalt of this invention. 

[0032] Rotation electrical machinery consists of a stator 1 and a rotator 2, and these are mutually arranged with a rotation 
opening, as shown in drawing. 

[0033] A stator 1 consists of a stator core 3 and a stator winding 4, and a stator core 3 consists of the core section 5 and the 
stator salient pole section 6 further. The magnetic circuit for letting magnetic flux pass in the stator salient pole section 6 is 
formed in the core section 5, and a stator winding 4 is intensively wound around the stator salient pole section 6. 
[0034] A rotator 2 consists of a shaft 7, a rotor core 8, and a permanent magnet 9. the permanent magnet insertion which inserts 
a permanent magnet 9 in a rotor core 8 — the hole which lets a hole 10 and a shaft 7 pass is pierced by shaft orientations, and a 
permanent magnet 9 and a shaft 7 are inserted and fixed, respectively 

[0035] thus, the permanent magnet insertion which this operation gestalt is the so-called thing of a permanent magnet embedded 
structure, and adjoins mutually by arranging a permanent magnet 9 annularly to a rotator 2 — the member between holes 10 can 
be operated as the auxiliary magnetic pole section 16 

[0036] That is, if the synthetic vector of the armature magnetomotive force by the stator winding 4 is controlled by the control 
unit which is not illustrated to turn to a hand-of-cut side from the center position of an auxiliary magnetic pole, the magnetic flux 
generated from the stator winding 4 will go a permanent magnet 9 around through the auxiliary magnetic pole section 1 6, and 
reluctance torque will occur with it. This is effective in especially low-speed operational status, and the above-mentioned 
reluctance torque can acquire torque high as a motor by joining the usual torque by the permanent magnet 9. 
[0037] Drawing 3 shows the cross-section structure of the shaft orientations of the permanent magnet rotation electrical 
machinery concerning this operation form. 

[0038] The shaft 7 which the stator 1 was fixed to the inner skin of housing 1 1 as shown in drawing, and was inserted and fixed 
to the rotator 2 is held with bearing 13 and the end bracket 12 at a stator 1 so that a rotator 2 may have a rotation opening in a 
stator 1 and may touch it free [ rotation ]. 

[0039] With this operation form, what has the permeability higher than a permanent magnet 9 as a material of a rotor core 8, for 

example, a high permeability magnetic material like a silicon steel, is used. The eddy current loss generated inside a magnet can 

be decreased by this, and the above-mentioned auxiliary magnetic pole section 16 can be operated more effectively. 

[0040] In addition, this invention can be applied also in any of a generator and motor, inner rotor and outer-rotor, rotated type 

and linear type, and concentration volume and distribution volume stator structure, and the same effect is acquired. 

[0041] This operation form forms the magnetic opening 14 between a permanent magnet 9 and the auxiliary magnetic pole 

section 16 which adjoined this permanent magnet 9 at the hoop direction. 

[0042] Drawing which expanded the circumference of the arbitrary permanent magnets 9 in drawing 1 to drawing 2 is shown, as 
shown in drawing, an opening 14 is formed in the hoop-direction edge of a permanent magnet 9 — as — permanent magnet 
insertion — a hole 10 is formed, and a permanent magnet 9 is inserted there and it fixes to it This opening was extended to shaft 
orientations and is in contact with a permanent magnet 9 and the auxiliary magnetic pole section 16. 
[0043] An operation of this opening 14 is explained using drawing 4 and drawing 5 . 

[0044] Drawing 4 and drawing 5 are the hoop-direction cross section of the permanent magnet 9 circumference, and drawing 
showing the relation of the flux density distribution generated by the permanent magnet 9 from the circumferential front face of a 
rotator 2. As for drawing 4 , drawing 5 shows the conventional rotator for the rotator using the above-mentioned operation form. 
[0045] It functions as a member which transmits the magnetic flux in which, as for the pole piece section 15 of a rotor core 8, 
the permanent magnet 9 generated both sides to a stator 1 . moreover, the adjacent permanent magnet insertion — the auxiliary 
magnetic pole section 16 in the member between holes 10, i.e.. drawing, functions as an auxiliary magnetic pole which generates 
reluctance torque 

[0046] The graph in the upper part of drawing 4 and drawing 5 expresses the flux density distribution generated by the permanent 
magnet 9 from the stator side front face of a rotator 2. As for the magnetic flux which a permanent magnet 9 generates, both 
drawings show the flux density distribution of simultaneously regularity in the pole piece section 15. On the other hand, in the 
auxiliary magnetic pole section 16, the magnetic flux by the permanent magnet 9 is hard to be transmitted, and the magnetic flux 
generated from the stator side front face of a rotator 2 is set to about 0. 

[0047] however, the permanent magnet insertion prepared in the rotor core 8 like drawing 5 in the conventional rotator — a hole 
— since the permanent magnet 9 is arranged so that the 10 whole may be buried, in near the boundary of the pole piece section 
15 and the auxiliary magnetic pole section 16. a rapid change of a flux density distribution as shown in drawing appears 
[0048] In permanent magnet rotation electrical machinery, since the permanent magnet has always generated magnetic flux 
irrespective of the existence of the energization to rotation electrical machinery, a rotator always receives the force according to 
the physical relationship of the stator salient pole section 6 and the pole piece section 15. If a rotator rotates, when a mutual 
position changes, the force which a rotator receives changes in pulsation, and this will serve as cogging torque and torque 
pulsation, and will appear. Torque pulsation is so remarkable that change of the flux density distribution in a rotator hoop 
direction is rapid. 

[0049] Then, an opening 14 is formed like this operation form, and change of a flux density distribution is made loose. Of an 
opening 14. the bridge section 1 7 is formed between the auxiliary magnetic pole section 16 on the front face of a rotator, and the 
pole piece section 15, and distance is established between the pole piece section 15 and the auxiliary magnetic pole 16 by it. 
Therefore, compared with the former, change of a loose flux density distribution appears like the graph of drawing 4 . and cogging 
torque and torque pulsation can be suppressed. 

[0050] Moreover, with the rotation electrical machinery with which the hand of cut has become settled only in Mukai on the other 
hand, you may form the magnetic opening 14 only in the hoop-direction end of a permanent magnet 9. 

[0051] In addition, although the permanent magnet 9 of a rectangular parallelepiped as shown in drawing is used in this operation 
form, the same effect is acquired even if it forms the same opening 14 as other things of a configuration, for example, an arc form 
and a trapezoid thing. 

[0052] Other operation forms of this invention are shown in drawing 6 or drawing 8 . 

[0053] Drawing 6 and the operation form of drawing 7 change the configuration of the opening 14 of the operation form in drawing 

?. 

[0054] the operation form of drawing 6 — permanent magnet insertion — a crevice is established in the bottom of a hole 10 and 
a permanent magnet 9 is arranged to this crevice Consequently, the rotator radial thickness of an opening 14 is formed smaller 
than the rotator radial thickness of a permanent magnet 9. and as shown in drawing, the field by the side of the wastepaper 
constant child of an opening 14 is formed in stator approach rather than the field by the side of the wastepaper constant child of 
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a permanent magnet 9. 

[0055] these — a permanent magnet 9 — permanent magnet insertion — it can position to the position of a hole 10 
[0056] Moreover, for positioning of a permanent magnet 9, even if it arranges or fills up an opening 14 with a non-magnetic 
material, the same effect can be acquired. For example, by arranging the solid-state which changes from a non-magnetic material 
to an opening 14, and making one fix with a varnish and adhesives, it is stabilized more and a permanent magnet 9 can be 
arranged. 

[Q057] Moreover, the operation form of drawing 7 makes hoop-direction width of face of the field by the side of the stator of an 
opening 14 larger than the hoop-direction width of face of the field by the side of a wastepaper constant child. Especially in 
drawing 7 , it forms so that the hoop-direction cross section of an opening 14 may become abbreviation triangle-like. By this, the 
magnetic flux which passes along the auxiliary magnetic pole section 16 can go a permanent magnet 9 around smoothly, and more 
reluctance torque can be acquired. 

[0058] Furthermore, in drawing 6 and the operation form of drawing 7 , the field by the side of the stator of an opening 14 is 
formed so that it may become abbreviation parallel on the stator side front face of a rotator 2. 

[0059] By this, the magnetic saturation of the bridge section 17 becomes tight, and the magnetic flux generated from a 
permanent magnet 9 can suppress the magnetic flux revealed to the auxiliary magnetic pole section 16 through the pole piece 
section 15 and the bridge section 17. 

[0060] The operation form of drawing 8 changes the configuration of a rotator 2 conversely in order to obtain the same 
composition. That is, it is constituted so that the bridge section 17 may be extended to an abbreviation perpendicular at inclined 
plane 14a of an opening 14. The centrifugal force applied to the pole piece section 15 and a permanent magnet 9 by this by the 
inclination of the bridge section 1 7 to radial [ of a rotator 2 ] becoming large is supportable with the hauling force of the bridge 
section 1 7. Generally the endurance of material has the endurance higher than the above-mentioned operation form in which it is 
higher to pull [ rather than ] to shearing force and to receive the force, and the bridge section 17 makes a right angle mostly to 
radial [ of a rotator 2 ] over a centrifugal force. Therefore, the bridge section 17 is formed more thinly, it is also possible to raise 
the amount of effective magnetic flux generated from a permanent magnet 9, and a rotator can be rotated more at high speed. 
[0061] Other operation forms of this invention are shown in drawing 9 or drawing 11 . 

[0062] These form the magnetic opening 14 between the pole piece section 15 and the auxiliary magnetic pole section 16, and an 
opening 14 is formed in the ends of the pole piece section 15 as shown in drawing. This opening 14 is extended to shaft 
orientations along the stator side hoop-direction edge of a permanent magnet 9. Of this opening 14, the bridge section 17 as 
shown in drawing is formed, the flux density distribution in the portion changes gently, and it becomes possible to suppress 
cogging torque. 

[0063] Furthermore, by drawing 9 or drawing 1 1 , it forms so that an opening 14 may touch the hoop-direction edge of the field 
by the side of the stator of a permanent magnet 9 and it may enter inside from the hoop-direction end face of a permanent 
magnet 9. Moreover, at drawing 10 . it forms so that an opening 14 may be extended toward the inside of a permanent magnet 9, 
and by drawing 1 1 , it forms so that an opening 1 4 may be extended in the shape of a rectangle inside a permanent magnet 9. 
[0064] When the magnetic flux revealed to the auxiliary magnetic pole section 16 decreases by this and the flux density in the 
pole piece section 15 increases, efficiency can be raised as rotation electrical machinery. Other operation forms of this invention 
are shown in drawing 12 or drawing 14 . 

[0065] When rotating the rotator of a permanent magnet embedded structure at high speed, the centrifugal force which a 
permanent magnet receives increases and the burden of the member 15 which supports a permanent magnet, i.e., the pole piece 
section, and the bridge section 17 increases. When it corresponds to the burden and this member is prepared thickly, the 
distance of a rotator front face and a permanent magnet is large and a bird clapper and magnetic flux are revealed to the auxiliary 
magnetic pole section 16, the problem that the magnetic flux transmitted from a permanent magnet to a stator decreases, and 
torque decreases arises. 

[0066] Then, the magnetic opening 14 extended to shaft orientations in a cross section like drawing 12 is formed in the hoop- 
direction ends of the field by the side of the stator of a permanent magnet 9, and the pole piece supporter materia) 18 is inserted 
in shaft orientations, and it fixes to the pole piece section 15 and the auxiliary magnetic pole section 16 so that an opening 14 
may be pinched. Drawing 13 is the example of the pole piece supporter material 18, and is taken as the nonmagnetic resin which 
carried out the typeface of KO here. The axial sectional view of permanent magnet rotation electrical machinery with the rotator 
2 by which the pole piece supporter material 18 was inserted in drawing 14 from the both sides of a rotor core 8 is shown. 
[0067] An opening 14 suppresses the magnetic flux revealed from the pole piece section 15 to the auxiliary magnetic pole section 
16 here. Moreover, the pole piece supporter material 18 works as a medium for having the auxiliary magnetic pole section 16 and 
supporting the centrifugal force of the permanent magnet 9 concerning the pole piece section 15, and pole piece section 15 self. 
This can raise the bearing power of a permanent magnet to a centrifugal force. 

[0068] Furthermore, the magnetic leakage flux by the bridge section 17 can also be decreased, maintaining the bearing power of 
the pole piece section 15 by the pole piece supporter material 18 by cutting the bridge section 17 in drawing 12 after the 
assembly of a rotator 2. 

[0069] Other operation forms of this invention are shown in drawing 1 5 . 

[0070] Here, as shown in drawing, the magnetic opening 14 is formed between the pole piece section 15 and the auxiliary 
magnetic pole section 16, and the permanent magnet supporter material 19 which combined the magnetic material and the non- 
magnetic material between a permanent magnet 9 and the pole piece section 1 5 is formed. 

[0071] The permanent magnet supporter material 19 is the combination of magnetic material 19a and non-magnetic material 19b, 
as shown in drawing, and it joins both by welding etc. Magnetic material 19a is constituted from material of the magnetic 
substance, in order to transmit the generating magnetic flux of a permanent magnet 9 to the pole piece section 15, and non- 
magnetic material 1 9b consists of material of non-magnetic material, in order to suppress the magnetic leakage flux from the 
permanent magnet 9 to the auxiliary magnetic pole section 16. 

[0072] By the above composition, the centrifugal force concerning a permanent magnet 9 can be supported in the auxiliary 
magnetic pole section 16 through the permanent magnet supporter material 19, and the centrifugal force of the pole piece 
section 15 serves as this chisel at the bridge section 17. Therefore, the radial length of the bridge section 17 can be shortened, 
therefore magnetic-flux disclosure from a permanent magnet 9 can be lessened. 

[0073] Or it is also effective to set in drawing 9 or the operation form of drawing 1 1 , and to arrange or fill up an opening 14 with 
a non-magnetic material. 

[0074] The thickness of the pole piece section 15 is set as thickness required in order to acquire sufficient magnetic flux, an 
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opening 14 is pierced in drawing 9 or a configuration like drawing 1 1 to the stator side of a permanent magnet 9, and it considers 
as the composition filled up with a nonmagnetic material, for example, adhesives, and a varnish there. The centrifugal force which 
a permanent magnet 9 and the pole piece section 15 receive can be supported by the opening 14, without making the pole piece 
section 15 thick to radial by this. 

[0075] Moreover, it is also possible as a material of a permanent magnet 9 to use a resin magnet, in this case, instead of [ of a 
nonmagnetic material with which an opening 14 is filled up ] — a resin magnet — permanent magnet insertion — it can insert in 
in the configuration where the opening 14 was doubled with the hole 10 That is, it becomes possible to make the plastics magnet 
itself serve as the above roles of an opening 14. Furthermore, it is also more effective than the hoop-direction width of face of a 
permanent magnet 9 like drawing 16 to prepare greatly the hoop-direction width of face of the auxiliary magnetic pole section 16. 

[0076] The weight of the permanent magnet 9 which makes the centrifugal force concerning the bridge section 17 by this can be 
mitigated, thickness of the bridge section 1 7 can be made smaller, and the magnetic flux revealed to the auxiliary magnetic pole 
section 16 from the pole piece section 15 can be decreased. 

[0077] In addition, the hoop-direction width of face of a permanent magnet 9 is small, and although the magnetic flux generated 
from a permanent magnet 9 by the bird clapper decreases, the reluctance torque by the auxiliary magnetic pole section 16 
increases relatively. This is effective when a neodium magnet expensive as a permanent magnet 9 is used, and improvement in 
cost performance can be aimed at by compensating the part of the cost cut by reducing the amount of a permanent magnet 9 
with the reluctance torque of the auxiliary magnetic pole section 16. 

[0078] In addition, if the permanent magnet rotation electrical machinery described above is applied to electric vehicles, 
especially an electric vehicle, there can be little cogging torque, can carry the stable permanent magnet rotation electrical 
machinery driving gear which can depart smoothly, and can offer an electric vehicle with long 1 charge mileage. 
[0079] 

[Effect of the Invention] According to invention according to claim 1, permanent magnet rotation electrical machinery with little 
torque throb can be constituted. 

[0080] According to a claim 2 and invention according to claim 3, in addition to the same effect as a claim 1. positioning of a 
permanent magnet is attained. 

[0081] According to a claim 4 and invention according to claim 5, it is possible to constitute so that the magnetic flux which 
passes along an auxiliary magnetic pole further may go a permanent magnet around smoothly. 

[0082] According to a claim 6 and invention according to claim 7, it becomes possible further to suppress the magnetic flux 
revealed from the member by the side of the stator of an opening to an auxiliary magnetic pole from a permanent magnet. 
[0083] Moreover, permanent magnet rotation electrical machinery with little torque throb is realizable with invention according to 
claim 8. 

[0084] According to a claim 9 or invention according to claim 1 1 . in addition to the same effect as a claim 8, the magnetic flux 
revealed to the auxiliary magnetic pole section from the field by the side of the stator of a permanent magnet can be suppressed. 

[0085] Furthermore, according to a claim 12 or invention according to claim 16, in addition to the effect of reduction of torque 
throb, the bearing power to the centrifugal force concerning a permanent magnet is securable. 

[0086] According to invention according to claim 17, electric vehicles with the stable driving gear with little cogging torque can be 
offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1J The hoop-direction cross section of the permanent magnet rotation electrical machinery which makes 1 operation 
gestalt of this invention. 

[Drawing 2] The enlarged view of the permanent magnet circumference with the arbitrary rotator of drawing 1 . 
[Drawing 3] The axial sectional view of the operation gestalt of drawing 1 . 

[Drawing 4] the rotator of drawing 2 — the functional description view of a member, and a flux density distribution 

[Drawing 5] the rotator of the conventional permanent magnet rotation electrical machinery — the functional description view of 

a member, and a flux density distribution 

[Drawing 6] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 7] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 8] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 9] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 10] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 11] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 12] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 13] The perspective diagram of the pole piece supporter material of drawing 12 . 

[Drawing 14] The axial sectional view of the permanent magnet rotation electrical machinery of drawing 12 . 

[Drawing 15] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 

[Drawing 16] The hoop-direction cross section of the rotator of the permanent magnet rotation electrical machinery which makes 
other operation gestalten of this invention. 
[Description of Notations] 

1 — stator and 2 a rotator, 3 — stator core. 4 — stator winding, and 5 the core section. 6 — stator salient pole 

section, 7 — shaft, and 8 a rotor core, 9 — permanent magnet, and 10 — permanent magnet insertion — a hole, 1 1 — 

housing, 12 — and a bracket, 13 — bearing, and 14 an opening, 15 — pole piece section, the 16 — auxiliary magnetic pole 

section, and 17 the bridge section, 1 8 — pole piece 
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DRAWINGS 



[Drawing 2] 

El 2 




[Drawing 6] 

H 6 




[Drawing 7] 

ESI 7 




[Drawing 1] 

El 1 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 9] 
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[Drawings 1 5] 

H 15 




[Drawing 1 6] 
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CORRECTION or AMENDMENT 



[Official Gazette Type] Printing of the amendment by the convention of 2 of Article 1 7 of patent law. 
[Section partition] The 4th partition of the 7th section. 
[Date of issue] September 7, Heisei 13 (2001. 9.7) 

[Publication No.] JP.10-126985.A. 

[Date of Publication] May 15, Heisei 10 (1998. 5.15) 

[*♦** format] Open patent official report 10-1270. 

[Filing Number] Japanese Patent Application No. 8-275826. 

[The 7th edition of International Patent Classification] 

H02K 1/27 501 

[Fl] 

H02K 1/27 501 A 

[Procedure revision] 

[Filing Date] October 31, Heisei 12 (2000. 10.31) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] Permanent magnet rotation electrical machinery characterized by providing the following. Stator. The rotator arranged 
through an opening at the inner circumference side of this stator. two or more permanent magnet insertion annularly arranged 
while being formed in this rotator — a hole these permanent magnet insertion of two or more — the auxiliary magnetic pole 
section prepared between the permanent magnet embedded at the hole, and the aforementioned permanent magnet which adjoins 
a hoop direction while being formed in the aforementioned rotator — having — an opening magnetic between the aforementioned 
permanent magnet and the aforementioned auxiliary magnetic pole section 

[Claim 2] Permanent magnet rotation electrical machinery characterized by providing the following. Stator. The rotator arranged 
through an opening at the inner circumference side of this stator. two or more permanent magnet insertion annularly arranged 
while being formed in this rotator — a hole these permanent magnet insertion of two or more — the auxiliary magnetic pole 
section prepared between the permanent magnet embedded at the hole, and the aforementioned permanent magnet which adjoins 
a hoop direction while being formed in the aforementioned rotator, and the pole piece section arranged at the aforementioned 
stator side of the aforementioned permanent magnet — having — an opening magnetic between the aforementioned auxiliary 
magnetic pole section and the aforementioned pole piece section 

[Claim 3] Permanent magnet rotation electrical machinery characterized by preparing nonmagnetic material in the aforementioned 
opening in permanent magnet rotation electrical machinery according to claim 1 or 2. 

[Claim 4] It is the permanent magnet rotation electrical machinery characterized by being the thing which the aforementioned 
opening makes [ thing ] change of a flux density distribution loose in permanent magnet rotation electrical machinery according to 
claim 1 or 2. and makes cogging torque suppress. 

[Claim 5] They are the electric vehicles characterized by the aforementioned driving gear having permanent magnet rotation 
electrical machinery according to claim 1 to 4 in the electric vehicles equipped with the driving gear. 
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